Are pregnancy and birth-related parameters important risk factors in the development of urinary incontinence (UI)? The aim of this study is to examine the prevalence of UI and associated risk factors in Turkish women in the third postpartum month. Incontinence after childbirth is a common problem. A cross-sectional study that included 370 women in third postpartum month in Çanakkale is presented in this paper. Wagner's quality of life scale questionnaire exploring the risk factors for UI was used as the principle data collection tool. All women gave consent prior to inclusion in the study. Chi-square, t test, Mann-Whitney U test and Binary logistic regression were used for comparison. The prevalence of self-reported postpartum UI was 35.9%. In this study; age, educational level, parity, number of normal birth, nocturia and constipation were determined to be the associated risk factors for postpartum UI in univariate analysis. When examining these risk factors by using logistic regression, it was found that the number of birth being 2 increased UI 2.7 times (P = 0.002, 95% CI:1.434-5.324), the number of birth being 3 or more increased UI 20.3 times (P = 0.001, 95% CI:7.130-58.332) and nocturia being 3 times and more increased UI 2.6 times (P = 0.041, 95% CI:1.042-6.790). Pregnancy and birth-related parameters are important risk factors in development of UI. It would be useful to increase the awareness in women in pregnancy and the postpartum period, by providing health training and consultancy services about UI protection and the reduction of risk factors. Globally, it is suggested that more than 200 million people are experiencing UI problems and its prevalence is between noted to be 10% and 60%.
| BACKGROUND
Urinary incontinence (UI) has been defined by the International Continence Society as: "the complaint of any involuntary leakage of urine." 1 Globally, it is suggested that more than 200 million people are experiencing UI problems and its prevalence is between noted to be 10% and 60%. 2 Additionally, UI is 2 to 5 times higher in women compared with men. 3 Pregnancy and birth-related risk factors (number of term pregnancy, parity, delivery methods, birth complications, presence of episiotomy/tears, the infant's birth weight and micturation-related problems after childbirth) have all been identified as having an important role in the development of UI. 4 In addition, it is also suggested that UI occurs as a result of weakness of pelvic muscle strength at the rate of 22% to 35% during pregnancy and the postpartum period. 5 In the literature, it is reported that the rate of incontinence during pregnancy is between 32% and 64%, 6 with the prevalence of UI being 32% to 36% 3 months postpartum. The prevalence of incontinence following vaginal birth has been reported to be 31%
and prevalence of incontinence following caesarean section has been reported as 15%. 7 While there are many studies [8] [9] [10] [11] [12] [13] examining frequency of postpartum UI and risk factors in different societies, there are a limited number of studies conducted on this subject in Turkey. In the study conducted by Ege et al 14 with
women in 12-month postpartum period, prevalence of UI was
19.5% at varying degrees.
The aim of this study was to examine the prevalence of UI, the risk factors and quality of life (QOL) women in third postpartum months who applied to primary and secondary health institutions in Çanakkale, Turkey.
| MATERIALS AND METHODS

| Sample and data collection
The sample of the prevalance study was obtained from the mothers in third postpartum months who applied to Çanakkale State Hospital and three family health centres for examination of their children between April and December 2013. A convenience sampling technique was used in the study. In the literature, UI prevalence is reported to be 33% on average in third postpartum month. 7 By using the sample calculation formula in the group with known population, the total sample size was in this study determined as 337 participants with error rate of 5% and confidence level (CI) of 95%.
The data collection related to the UI was conducted through selfadministered questionnaires. The inclusion criteria of the present study were mothers who were in the third postpartum month, able to read and write Turkish and who gave consent to participate in the study, while the exclusion criteria were those mothers diagnosed with a urinary tract infection, genito-urinary tract pathology, or who were unable to communicate Turkish or were illiterate.
| Instruments
In the present study, data were collected using a questionnaire developed by the investigators to collect information on socio-demographic and urogynaecologic characteristic and UI-related risk factors based on information in the literature and Wagner's QOL scale.
| Wagner's quality of life scale
Wagner's QOL scale was developed by Wagner and associates in 1996 to assess the incontinence-specific QOL in individuals with UI and was tested for validity and reliability. 15 This instrument contains psychometric properties of UI involving two sub-domains: psychological well-being and functional status. The Turkish version of the scale was used by Karan's group. 16 This scale poses 28 questions to women related to UI, their daily lives and psychosocial characteristics. Participants are asked to answer each question by selecting one of the following alternatives, "no, mild, moderate and severe." The answers are scored as 0, 1, 2 and 3, respectively. According to this, a total score of 0 signified that there was not any incontinence or any psychosocial problem, 1 to 28 means a mild degree disorder, 29 to 56 means a moderate disorder and 57 to 84 is taken to mean a severe disorder.
| Procedure
Data were collected through face-to-face interviews by midwifery students trained in the administration of data collection form in polyclinic rooms. All participants were given information about the study prior to inclusion in the study. During the interviews, questions were read, and the appropriate choices were marked on the questionnaire according to the postpartum women's answers. Interviews of 10 to 15 minutes were conducted 2 or 3 days a week. 
| Ethics
WHAT IS KNOWN ABOUT THIS TOPIC
• Pregnancy and birth-related parameters are important risk factors in development of urinary incontinence.
• No studies have adequately identified the UI prevalence and the risk factors involved for women in Turkey.
WHAT THIS PAPER ADDS
• This study identifies the prevalence and risk factors of UI in women in our country.
• The prevalence of UI in women was found to be high and to increase with age.
• In this study; age, educational level, parity, number of normal birth, nocturia and constipation were determined to be the associated risk factors for postpartum UI.
groups in terms of the average ages (P < 0.001). The average age of women with UI was observed to be higher. When age groups were examined, it was observed that those complaining of UI were older and those experiencing no UI were in the younger age groups (P < 0.001). In our study group, as educational level increased, the complaint of UI decreased (P < 0.001). No statistically significant difference was determined between both groups in terms of employment status, income level, body mass index (BMI) and smoking status (respectively, P = 0.532, P = 0.860, P = 0.921) ( Table 1) .
| The correlation of the obstetrics and health-related results with UI
The number of pregnancies, number of births and the weight of the heaviest infant of those who experienced UI were higher than those who did not experience UI and the difference between the two groups was statistically significant (respectively P < 0.001, P < 0.001,
Of those who experienced UI, 64.9% underwent a vaginal delivery (P = 0.002). The weight of the last infant of those who experienced UI was higher than those who did not experience UI (P = 0.001). The number of births of those with UI was higher than of those without UI (P < 0.001). There was no difference between the two groups in terms of other obstetric characteristics (the last delivery interval, the first age of delivery, number of caesarean sections, abortus, curettage, long-time delivery, complications after normal, delivery). Nocturia being 3 times and more and rate of constipation were higher in those with UI compared to those without UI (respectively, P = 0.021, <0.001) ( Table 2 ).
In logistic regression analysis "state of having urinary incontinence" was included as a dependent variable. Six of nine independent variables which were initially included in the analysis (weight of infant, age group, number of normal birth, parity, educational level, constipation, nocturia, mode of delivery, number of pregnancy), were excluded during stepwise analysis (P > 0.05). The model consisted of the remaining three independent variables (parity, constipation and night incontinence).
Analysis of risk factors, that affected UI, with logistic regression
showed that; number of births being 2 increased UI 2.7 times (P = 0.002, 95% confidence interval (CI): 1.434-5.324), the number of births being 3 or more increased UI 20.3 times, (P < 0.001, 95% CI:
7.130-58.332), nocturia being 3 times and more increased UI 2.6 times (P = 0.041, 95% CI: 1.042-6.790) ( Table 3 ).
| Descriptive results of participants with UI and results of Wagner's QOL scale (incontinence QOL scale)
Of those with UI, 76.7% noted that the urinary continence problem started during pregnancy, with stating that it 12.8% began before (Table 4 ). The number of people who completed the QOL questionnaire was 59 in the study group. The total mean score of the Wagner incontinence QOL scale was 13.2 AE 11.9 (min-max: 0-63). In the sample group, 91% of women having the complaint of UI stated that UI slightly affected their QOL, whereas 5.1% reported that UI had no effect on their QOL.
When asked what caused UI (n = 123), sneezing (72.4%), coughing (71.5%) and laughing (61%) were the top activities reported.
| Risk factors in terms of the UI in pregnancy and postpartum period
In this study, the frequency of UI in the age group of 30 to 39 years in postpartum period, and in the age group of 18 to 29 years during pregnancy was higher than other age groups in a statistically significant way (respectively P = 0.001; P = 0.004). The complaint of UI in pregnancy and postpartum period was higher in women with lower educational levels (respectively, P < 0.001; P = 0.011). The prevalence of UI complaint in pregnancy and the postpartum period was lower in those who had one parity and one normal delivery, and it was found to be statistically significant (respectively, P < 0.001; P = 0.001). The complaint of UI in pregnancy and postpartum the period in those with constipation was higher (respectively, P < 0.001; P = 0.004) ( Table 5 ).
In the second logistic regression analysis, "status of urinary incontinence in pregnancy" was included as the dependent variable. Three out of six independent variables (number of normal births, parity, age group, educational level, nocturia and constipation), which were initially included in the analysis, were excluded during stepwise analysis (P > 0.05). The model consisted of the remaining three independent variables (parity, constipation and nocturia). Table 6 illustrates logistic regression results of the risk factors that were thought to be effective on UI in pregnancy.
The number of births being 2 increased UI in pregnancy 2.7 times (95% CI: 1.417-5.503, P = 0.003), the number of birth being 3 and more increased UI in pregnancy 12.8 times (95% CI: 5.249-31.349, P < 0.001). Constipation increased UI in pregnancy 1.9 times and nocturia being 3 times and more increased UI in pregnancy 2.9 times (Table 6 ).
In the third logistic regression analysis, "status of postpartum urinary incontinence" was included as the dependent variable. Four out of six independent variables (number of normal birth, parity, age group, educational level, nocturia and constipation), which were initially included in the analysis, were excluded during stepwise analysis (P > 0.05). The model consisted of the remaining two independent variables (parity and nocturia). Table 7 illustrates logistic regression results of the risk factors that are thought to be effective on UI in postpartum period. The number of birth being 3 and more increased postpartum UI 5 times (95% CI: 2.239-11.429, P < 0.001), nocturia being 3 times and more increased postpartum UI 4.4 times (95% CI:
1.879-10.375, P = 0.001) ( Table 7 ).
| DISCUSSION
The incidence and prevalence of UI postpartum are also high, with estimates of 5% to 21% and 15% to 45%, respectively. 12 Authors of a systematic review reported a pooled prevalence of UI of 29% and 33% 3 months postpartum among primiparous and parous women, respectively. 7 It was found that prevalence of UI in third postpartum month among the women in the study group was 35.9% and the incidence of postpartum UI was 10.5%. Other studies have revealed that prevalence of postpartum UI is 31.2% in Canada, 34.3% in New Zealand and 37.5% in Norway, which is similar to results of the present study. [17] [18] [19] It is reported in the literature that even though UI can be observed at all ages, increased age is a risk factor. [20] [21] [22] [23] The average age of the women experiencing the complaint of UI in the present study was 29.8 AE 5.7 years. According to age groups; it was found that while prevalence of UI was higher at advancing ages, those having no complaint of UI were in the younger age groups (P < 0.001).
In this study, as the educational level increased, the complaint of UI decreased. No statistically significant difference was determined between both groups in terms of employment status, income level and BMI. In the study of Kocaöz et al 22 no correlation was determined between pregnant women's educational level, employment status and UI. In a study from Portugual, maternal socio-demographic characteristics analysed, such as education, occupation and physical efforts showed no statistically significant differences between groups of women with or without self-reported UI in the postpartum, but women with at least secondary education reported UI in the postpartum in greater proportion compared to women with less education. 10 
| Discussion of obstetric and health-related results
Obstetric factors are reported to play an important role in development of UI. 4, 13, 19, [24] [25] [26] In the present study, the number of pregnancies, number of births and the weight of the heaviest infant were higher in those who experienced UI compared with those who did not experience UI. Several studies have reported that UI can be result from mode of delivery. It is reported that UI developed more in those who had a vaginal birth than those who had gave birth by caesarean section. 4, 7, 20 In our study group, those who experience UI had vaginal births at a higher rate. UI was at higher rate in participants whose last infant was 4000 g or more in weight. The number of births and the number of normal births of those who had UI were higher compared to those who did not. Nocturia and rates of constipation were higher in those who experienced UI compared to those who did not experience. Granese and Adile 24 reported the most frequent risk factors for postpartum UI were, a vaginal delivery, with a prolonged labour, and an episiotomy. The authors reported that they did not find any correlations with the patients' age or with the weight of the foetus. 24 Hvidman et al 27 combining information on mode of delivery and UI during pregnancy revealed that there is the highest occurrence of UI postpartum (62.9%) among women delivering vaginally with experience of UI during the preceding pregnancy No significant association was found between UI postpartum and the child's birth weight. Zhu et al 13 multivariable analysis revealed that age, higher BMI and history of constipation were found to be risk factors for stress urinary incontinence.
Our findings were found to be similar to the literature. Both the results of the present study and the literature reveal that being overweight before pregnancy is a risk factor in late antenatal and early postpartum periods for women in the development of UI 11, 28 and forms an important point for health professionals, especially midwives and nurses to consider in their education of the public. In the present study, it was not found that urinary tract infection was a risk factor for development of UI. In another study, a significant correlation was found between urinary tract infection and stress incontinence. 22 Urinary system infections are a risk factor for UI due to causing involuntary stimulation of detrusor muscle contractions.
In this study, as the analysis of risk factors, that affected UI, with logistic regression showed that; number of birth being 2 increased UI 2.7 times, number of birth being 3 and more increased UI 20.3 times, 26.7% in late pregnancy, 9.5% at 6 weeks postpartum and 6.8% at 6 months postpartum. Tanawattanacharoen and Thongtawee, 11 found that the prevalence of UI was quite high during the late third trimester (53.8%) and decreased significantly 3 months postpartum (7.8%). A recent meta-analysis of international studies of postpartum UI found rough consistency across studies, that is, a mean incidence of any UI of 33% at 3 months postpartum. 7 In this study, the frequency of UI in the age group of 30 to 39 years in postpartum period, and in the age group of 18 to 29 years during pregnancy was higher than other age groups in a statistically significant way. The complaint of UI in pregnancy and postpartum period was higher in women with lower educational level. The prevalence of UI complaint in pregnancy and postpartum period was lower in those who had birth number of 1 and number of normal birth of 1, and it was found to be statistically significant. The complaint of UI in pregnancy and postpartum period in those with constipation and nocturia were higher. 
| Evaluation of logistic regression results of UIrelated risk factors in pregnancy and postpartum period
Increasing parity was also a significant risk factor incontinence. In the present study, the number of birth being 3 and more increased postpartum UI 5 times, the number of birth being 3 and more increased UI in pregnancy 12.8 times. Arrue et al 39 showed that the presence of SUI during pregnancy increases the risk of incontinence 6 months after delivery 3.7 times. Wesnes et al 28 included only primiparous women in their study, and indicated that being incontinent during pregnancy increased the risk of being incontinent 6 months after delivery 3.5 times.
A systematic review identified cross-sectional studies on primiparous women with data on the effect of CS compared to vaginal delivery on stress UI postpartum (odds ratio [OR] 0.6, 95% CI 0.4-0.9). 40 The same review presented risk estimates based on cohort studies, leading to an OR of 0.4 (95% CI 0.3-0.5) for UI after CS compared to spontaneous vaginal delivery. In a systematic review on UI postpartum, pooled prevalences of UI 3 to 12 months postpartum were 15% and 31% after CS and vaginal delivery, respectively. 7 Chang et al 8 the
vaginal delivery group had a significant higher prevalence of any UI at 4 to 6 weeks and at 3, 6 and 12 months (29.1%-40.2% vaginal compared with 14.2%-25.5% caesarean).
Women have a higher tendency of constipation due to the effect of progesterone on smooth muscles during pregnancy. Straining during defecation is thought to cause stress incontinence. 9 In accordance with the literature, in the present study, constipation increased UI 1.9
times, nocturia being 3 times and more increases UI 2.9 times. In a cohort study from China, women enrolled ≥ week 28 found constipation to be a risk factor for stress UI during pregnancy (OR 1.3), and 6 months postpartum (OR 1.6). 13 In different studies conducted in Turkey, constipation was determined to be a risk factor and was reported to increase the UI 3.1 times 41 and 4.16 times during pregnancy. 22 
| CONCLUSIONS
One-third of the women in the study group had UI complaint. Various socio-demographic and obstetric factors may affect the frequency of UI. It would be useful for health care professionals working in the urogynecology field to provide health trainings and consultancy services on UI prevention strategies. Such strategies might concentrate on ways to reduce risk factors for UI to women in pregnancy and postpartum period. In our society, women do not care about complaints of UI, and as a result they do not request preventive and therapeutic health services. In addition, the reasons why women with UI do not refer to a doctor may be include a belief that UI is a normal or minor problem, lack of information about treatment of UI, and the possibility of thinking that UI is shameful and embarrassing, and thinking that UI 
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